CLAIMS 

What is claimed is: 

1 . A modulator/demodulator system comprising: 

a transmission sys\em which applies one of a plurality of time 
scales and one of a plurality of timfe delays to one of a pair of substantially 
matched base signals, combines the\ime scaled and time delayed base signal with 
the other one of the pair of base signals to form a doublet, and transmits the 
doublet; and \ 

a receiving system whichVeceives the doublet and extracts 
information from the doublet based on thetone of the plurality of time scales and 
the one of the plurality of time delays whicHk were applied. 

2. The system as set forth in claim V wherein the transmission system 
further comprises: \ 

a signal generator which generatesVhe pair of substantially 

matched base signals; \ 

an encoding system which modulatesVhe one of the plurality of 
time scales and the one of the plurality of time delays onto the one of the pair of 
substantially matched base signals; \ 

a combiner which combines the time scaled and time delayed base 
signal with the other one of the pair of base signals to form the doublet; and 

a transmitter which transmits the doublet. \ 

3. The system as set forth in claim 1 wherein theVansmission system 
has a plurality of doublets with an independent one of a pluraliw of the time scales 
and independent one of the plurality of time delays applied to each of the 
doublets, the transmission system combines all of the doublets toYorm and 
transmit a composite signal; and \ 

wherein the receiving system receives the compositeWgnal and 
extracts the information from each of the doublets that comprise the Composite 
signal based on the respective one of the plurality of time scale and thfe one of the 
plurality of time delay that were applied to each of the doublets. \ 



4. The system as ket forth in claim 2 wherein the transmission system 
further comprises a pair of synchronized and spatially separated radiating 
elements, one radiating element radiates one of the substantially matched base 

5 signals and the other radiating element radiates the time scaled and time delayed 
base signal; and \ 

wherein the receiving system further comprises a device that time 
scales a received signal by the time scale that was applied by the transmission 
system to form a time scaled version of the received signal, a correlator that 

1 0 correlates the received signal with the time scaled version of the received signal to 
form a time delay correlation signal, a detector that detects the peaks of this time 
delay offset correlation signal, and an estimator that uses the time delay offset 
locations of the peaks to estimate the angle of arriwil of each of the received 
signals. \ 

15 \ 

5. The system as set forth in claim 1 wherein the at least one of the 
pair of substantially matched base signals contains the mformation and the 
receiving system extracts the information from the at leasst one of the pair of 
substantially matched base signals in the doublet. \ 

20 \ 

6. The system as set forth in claim 2 wherein tha combiner is an adder 
or a subtractor. \ 

7. The system as set forth in claim 1 wherein the transmission system 
25 further comprises: \ 

a temporal equalizer which substantially assures tha\ signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signal; and \ 

a spectral equalizer which substantially assures that the\signal 
30 energy is evenly distributed across the spectrum of the pair of substantially 
matched base signals. \ 




8. The system bs set forth in claim 1 wherein the information 
comprises a message embedded by the transmission system. 

9. The system as s6t forth in claim 1 wherein the information 
comprises imaging data embedded by an environment in which the doublet was 
transmitted. \ 

10. The system as set fortfmn claim 1 wherein the receiving system 
further comprises: \ 

a segmentation device tha\ receives the doublet and forms received 
segments from the received doublet; \ 

a time scaling device which applies at least one of the plurality of 
time scales to each of the received segments to form time scaled signal segments; 

a time delaying device which applies at least one of the plurality of 
time delays to each of the received segments toVorm time delayed signal 
segments; \ 

a multiplier which multiplies each W the time scaled signal 
segments with each of the time delayed signal segments to form multiplied 
signals; \ 

an integrator which integrates the multiplied signals across time to 
form detection signals; and \ 

a processing system which compares thevdetection signals at 
different ones of the plurality of time scales and different ones of the plurality of 
time delays over time to determine the applied one of the plurality of time scales 
and the applied one of the plurality of time delays to extract the information from 
the detection signal. \ 

1 1 . The system as set forth in claim 1 0 wherein tha receiving system 
further comprises: \ 

a temporal equalizer which substantially assures mat signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signals; and \ 
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a spectral Equalizer which substantially assures that the signal 
energy is evenly distributed across the spectrum of the pair of substantially 
matched base signals, \ 

12. A modulation/aemodulation method comprising : 

applying one of ^plurality of time scales and one of a plurality of 

time delays to one of a pair of substantially matched base signals; 

combining the time Scaled and time delayed base signal with the 

other one of the pair of base signals \p form a doublet; 



plurality of time scales and on the one of the plurality of time delays which were 
applied. \ 

13. The method as set forth in claim 12 further comprising: 
radiating one of the substantially matched base signals from one of 

a pair of synchronized and spatially separated radiating elements; 

radiating the time scaled and timJe delayed base signal from another 
one of the pair of synchronized and spatially separated radiating elements; 

time scaling a received signal by the time scale that was applied to 
form a time scaled version of the received signal; \ 

correlating the received signal with tne time scaled version of the 
received signal to form a time delay correlation signak 

detecting the peaks of this time delay correlation signal; and 

using the time delay locations of the peaks to estimate the angle of 
arrival of each of the received signals. \ 

14. The method as set forth in claim 12 further comprising providing a 
plurality of doublets with each of the doublets having an independent one of the 
plurality of time scales and an independent one of the plurality of time delays 
applied to each of the doublets, combining all of the doublets to form a composite 
signal transmitting the composite signal into the environment, deceiving the 



transmitting the doublet into the environment; 
receiving the doublet; and 

extracting information from the doublet based on the one of the 
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composite signal, and extracting the information from the doublets that comprise 
the composite signal based oAthe respective one of the plurality of time scales and 
one of the plurality of time delays which were applied to each of the doublets. 

15. The method as set lprth in claim 12 further comprising imbedding 
information in one of the pair of substantially matched base signals in the 
doublet. 

16. The method as set forth claim 12 wherein the combining 
comprises adding or subtracting the time scaled and time delayed base signal with 
the other one of the pair of base signals to^orm the doublet. 

17. The method as set forth in claipi 12 further comprising: 
substantially assuring that signkl energy of the pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals prior to the transmitting; and 

substantially assuring that the signal energy is evenly distributed 
across the spectrum of the pair of substantially matched base signals prior to the 
transmitting. 

18. The method as set forth in claim 12 wWein the information 
comprises a message embedded prior to the transmission of the doublet. 



19. The method as set forth in claim 12 wherein the information 
25 comprises imaging data embedded by an environment in Which the doublet was 
transmitted. 



20. 

comprises: 



The method as set forth in claim 12 wherein the receiving further 



30 segmenting the received doublet to form received segments; 

applying at least one of the plurality of time scales to each of the 
received segments to form time scaled signal segments; 




applying ak least one of the plurality of time delays to each of the 
received segments to form\ime delayed signal segments; 

multiplying eVch of the time scaled signal segments with each of 
the time delayed signal segments to form multiplied signals; 

integrating the multiplied signals across time to form detection 
signals; and \ 

processing the detection signals at different ones of the plurality of 
time scales and different ones of theWurality of time delays over time to 
determine the applied one of the plurality of time scales and the applied one of the 
plurality of time delays to extract the information from the determined detection 
signal. \ 

21. The method as set forth in oJaim 20 further comprising: 
substantially assuring that signal energy of the pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals following the receiving; and 

substantially assuring that the signal energy is evenly distributed 
across the spectrum of the pair of substantially inatched base signals following the 
receiving. \ 

22. A modulation/demodulation system comprising: 

a transmission system which applies\one of a plurality of time 
scales to one of a pair of substantially matched base signals, combines the time 
scaled base signal with the other one of the pair of base signals to form a doublet, 
and transmits the doublet; and \ 

a receiving system which receives the doublet and extracts 
information from the doublet based on the one of the plurality of time scales 
which was applied. \ 

23. The system as set forth in claim 22 wherein the transmission 
system further comprises a pair of synchronized and spatiallA separated radiating 
elements, one radiating element radiates one of the substantial^ matched base 
signals and the other radiating element radiates the time scaled case signal; and 



24. The system as s^t forth in claim 22 wherein the transmission 
system further comprises: \ 

a signal generator which generates the pair of substantially 
matched base signals; \ 

an encoder which modulates the one of the plurality of time scales 
onto the one of the pair of substantially matched base signals; 

a combiner which combines the time scaled base signal with the 
other one of the pair of base signals to form the doublet; and 

a transmitter which transmits the\doublet. 

25. The system as set forth in claim 22 wherein the transmission 
system has a plurality of doublets with an independent one of the plurality of time 
scales applied to each doublet, the transmission system combines all of the 
doublets to form a composite signal, and transmits thetomposite signal; and 

wherein the receiving system receives the composite signal and 
extracts the information from each of the doublets that c&mprise the composite 
signal based on the respective time scales applied to eachbf the doublets. 

26. The system as set forth in claim 23 wherein the combiner is an 
adder or a subtractor. \ 

27. The system as set forth in claim 22 wherein tha transmission 
system further comprises: \ 

a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signal; and \ 

a spectral equalizer which substantially assures thatVhe signal 
energy is evenly distributed across the spectrum of the pair of substantially 
matched base signals. \ 

28. The system as set forth in claim 22 wherein the information 
comprises a message embedded by the transmission system. \ 




29. The system aSsset forth in claim 22 wherein the information 
comprises imaging data embecftded by an environment in which the doublet was 
transmitted. \ 

30. The system as set fortikin claim 22 wherein the receiving system 
further comprises: \ 

a segmentation device thatSreceives thedoublet and forms received 
segments from the received doublet; \ 

a time scaling device which applies at least one of the plurality of 
time scales to each of the received segments toVorm time scaled signal segments; 
and \ 

a processing system which compares the time scaled signal 
segments at different ones of the plurality of time scales over time to determine 
the applied one of the plurality of time scales to extract the information from the 
detection signal. \ 

3 1 . The system as set forth in claim 22 wherein at least one of the pair 
of substantially matched base signals contains the information and the receiving 
system extracts the information from the one of the pair ofWbstantially matched 
base signal in the doublet with the information.. \ 

32. A modulation/demodulation method comprising: 
applying one of a plurality of time scales to oneW a pair of 

substantially matched base signals; \ 

combining the time scaled base signal with the otnfer one of the pair 

of base signals to form a doublet; \ 
transmitting the doublet into the environment; \ 
receiving the doublet; and \ 
extracting information from the doublet based on the one of the 

plurality of time scales which was applied. \ 



36 



33. The method as set forth in claim 32 further comprising further 
comprising providing a plurality of doublets with each of the doublets having an 
independent one of the plurality of time scales, combining all of the doublets to 
form a composite signal , transmitting the composite signal into the environment, 
receiving the composite signal, and extracting the information from the doublets 
that comprise the composite signal Based on the respective one of the plurality of 
time scales applied to each of the doublets. 

34. The method as set forth inVlaim 32 further comprising extracting 
the information from the one of the pair of\ubstantially matched base signals in 
the doublet. 

35. The method as set forth in claim 52 wherein the combining 
comprises adding the time scaled base signal wit^the other one of the pair of base 
signals to form the doublet. 

36. The method as set forth in claim 32 Wherein the combining 
comprises subtracting the time scaled base signal witAthe other one of the pair of 
base signals to form the doublet. 



37. The method as set forth in claim 32 further comprising: 

substantially assuring that signal energy of\the pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 

substantially matched base signals prior to the transmitting ;\and 

substantially assuring that the signal energy i& evenly distributed 

across the spectrum of the pair of substantially matched base Jjjignals prior to the 

transmitting. 



38. The method as set forth in claim 32 wherein the information 
comprises a message embedded prior to the transmission of the doublet. 
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39. The method as\et forth in claim 38 wherein the information 
comprises imaging data embedded by an environment in which the doublet was 
transmitted. \ 

40. The method as set forth iri\elaim 32 wherein the receiving further 
comprises: V 

segmenting the received doublet to form received segments; 

applying at least one of the plundity of time scales to each of the — 
received segments to form time scaled signal segments; and 

processing the time scaled signal segments at different ones of the 
plurality of time scales over time to determine the applied one of the plurality of 
time scales to extract the information from the determined time scaled signal 
segments signal. \ 

41 . The method as set forth in claim 32 furthen comprising: 
substantially assuring that signal energy of rhe pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals following the receiving; alad 

substantially assuring that the signal energy is Evenly distributed 
across the spectrum of the pair of substantially matched base siWals following the 
receiving. \ 

42. A transmission system for transmitting information comprising: 
an encoding system which applies one of a plurality V>f time scales 

to one of a pair of substantially matched base signals; \ 

a combiner which combines the time scaled base signal with the 

other one of the pair of base signals to form a doublet; and \ 

a transmitter which transmits the doublet with the information. 

43. The system as set forth in claim 42 wherein the encoding system 
has a plurality of doublets with an independent one of the plurality of time scales 
applied to each of the doublets, the combiner combines all of the doublets tea form 
a composite signal, and transmits the composite signal; \ 



44. The system as set forth in claim 42 wherein the transmission 
system further comprises aYignal generator which generates the pair of 
substantially matched base signals and the encoding system comprises a first 
5 encoder which modulates the ohe of the plurality of time scales onto the one of the 
pair of substantially matched base signals and a second encoder which modulates 
the one of the plurality of time demys onto the one of the pair of substantially 
matched base signals. \ 

10 45. The system as set forth un claim 42 wherein the combiner is an 

adder. \ 

46. The system as set forth in blaim 42 wherein the combiner is a 
subtractor. \ 

15 \ 

47. The system as set forth in claim 42 further comprising: 

a temporal equalizer which siibstantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signal; and 
20 a spectral equalizer which substantially assures that the signal 

energy is evenly distributed across the spectrum W the pair of substantially 
matched base signals. \ 

48. A method for transmitting information comprising: 

25 applying one of a plurality of time scales to one of a pair of 

substantially matched base signals; \ 

combining the time scaled with the other one of the pair of base 
signals to form a doublet with the information; and \ 

transmitting the doublet. \ 

30 \ 

49. The method as set forth in claim 48 furthW comprising: 
radiating one of the substantially matched base signals from one of 

a pair of synchronized and spatially separated radiating elements; and 
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radiating the tWe scaled and time delayed base signal from another 
one of the pair of synchronized and spatially separated radiating elements. 

50. The method as set forth in claim 48 further comprising providing a 
5 plurality of doublets with each of thet doublets having an independent one of the 

plurality of time scales, combining allNpf the doublets to form a composite signal, 
and transmitting the composite signal into the environment. 

5 1 . The method as set forth in claim 48 further comprising applying 
10 one of a plurality of time delays to the one o^the pair of substantially matched 

base signals. 



15 



52. The method as set forth in claim ^8 further comprising imbedding 
the information in one of the pair of substantiall>\matched base signals in the 
doublet. 



20 
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53. The method as set forth in claim 48 wherein the combining 
comprises adding or subtracting the time scaled base signal with the other one of 
the pair of base signals to form the doublet. 

54. The method as set forth in claim 48 further comprising: 
substantially assuring that signal energy onthe pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals prior to the transmitting Aand 

substantially assuring that the signal energy is evenly distributed 
across the spectrum of the pair of substantially matched base signals prior to the 
transmitting. 



30 



55. 
comprising: 



A receiver system for receiving transmitted info] 
a receiver which receives a doublet; and 



Lation 
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a processing system which extracts the information from the 
doublet based on one of a plurality of time scales which was applied to the doublet 
prior to transmission. 



10 



56. The system as set fortk in claim 55 wherein the receiver further 
comprises a device that time scales a received signal from the doublet by the time 
scale that was applied to form a time scaled version of the received signal, a 
correlator that correlates the received sigrikl with the time scaled version of the 
received signal to form a time delay correlation signal, a detector that detects the 
peaks of this time delay correlation signal, aiid an estimator that uses the time 
delay locations of the peaks to estimate the an^le of arrival of each of the received 
signals. 



57. The receiver system as set forth in claim 55 wherein the receiver 
1 5 receives a plurality of the doublets in a composite Signal and the processing 

system extracts the information from the composite signal based on the one of the 
plurality of time scales which was applied to each ofthe doublets. 

58. The system as set forth in claim 55 wherein the processing system 
20 also extracts the information from the doublet based on 6ne of a plurality of time 

delays which was applied to the doublet prior to transmission. 



59. The system as set forth in claim 55 wherein tjie processing system 
further comprises: 

25 a segmentation device that receives the double^and forms received 

segments from the received doublet; 

a time scaling device which applies at least one df the plurality of 
time scales to each of the received segments to form time scaled signal segments; 

a . time delaying device which applies at least one of the plurality of 
30 time delays to each of the received segments to form time delayed ^ignal 
segments; 



a multiplier which multiplies each of the time scaled signal 
segments with each of the timk delayed signal segments to form multiplied 
signals; and \ 

an integrator whicn integrates the multiplied signals across time to 
5 form detection signals, the processing system comparing the detection signals at 
different ones of the plurality of tima scales and different ones of the plurality of 
time delays over time to determine th& applied one of the plurality of time scales 
and the applied one of the plurality of rime delays to extract the information from 
the detection signal. \ 
10 \ 

60. The system as set forth in diaim 55 wherein the receiver further 
comprises: \ 

a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
15 duration of the pair of substantially matched base signals; and 

a spectral equalizer which substantially assures that the signal 
energy is evenly distributed across the spectrumvof the pair of substantially 
matched base signals. \ 

20 61 . A receiving method for receiving information comprising: 

receiving a doublet; and \ 

extracting information from the doublet based on one of a plurality 
of time scales which was applied to the doublet. \ 

25 62. The method as set forth in claim 61 further comprising receiving a 

plurality of the doublets contained in a composite signal and extracting 
information from the composite signal based on the one of the plurality of time 
scales which was applied to each of the doublets. \ 

30 63. The method as set forth in claim 61 wherein the extraction is also 

based on one of a plurality of time delays which was applied to the doublet. 
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64. The method asWt forth in claim 61 wherein the information 
comprises a message embedded prior to the transmission of the doublet. 

65. The method as setYorth in claim 61 wherein the information 
comprises imaging data embeddedW an environment in which the doublet was 
transmitted. 



66. 

comprises: 



The method as set forth\n claim 61 wherein the extracting further 



10 segmenting the received doublet to form received segments; 

applying at least one of the plurality of time scales to each of the 
received segments to form time scaled signal segments; 

applying at least one of the plurality of time delays to each of the 
received segments to form time delayed signal segments; 
15 multiplying each of the time scaled signal segments with each of 

the time delayed signal segments to form multiplied signals; and 

integrating the multiplied signals across time to form detection 
signals, wherein the extracting further comprises processing the detection signals 
at different ones of the plurality of time scales andViifferent ones of the plurality 
20 of time delays over time to determine the applied one of the plurality of time 

scales and the applied one of the plurality of time delays to extract the information 
from the determined detection signal. 



67. The method as set forth in claim 61 further comprising: 
25 substantially assuring that signal energy of the pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals following the receiving and 

substantially assuring that the signal energy tis evenly distributed 
across the spectrum of the pair of substantially matched bas^ signals following the 
30 receiving. 



68. The method as set forth in claim 61 further comprising extracting 
the information from the one of Qje pair of substantially matched base signals in 
the doublet. 

5 69. A communication system comprising: 

a transmission system embeds communication information by 
applying one of a plurality of time scaleaand one of a plurality of time delays to 
one of a pair of substantially matched base signalsYWmbines the time scaled and 
time delayed base signal with the other one^of the pair of base signals to form a 
1 0 doublet, and transmits the doublet; and 

a receiving system which receives the doublet and extracts 
information from the doublet based on the oneof the plurality of time scales and 
the one of the plurality of time delays which were applied. 

15 70. The system as set forth in claim ^9 wherein the transmission 

system further comprises: \ 

a signal generator which generates the pair of substantially 
matched base signals; \ 

an encoding system embeds the communication information by 
20 modulating the one of the plurality of time scales anA the one of the plurality of 
time delays onto the one of the pair of substantially matched base signals; 

a combiner which combines the time scaled and time delayed base 
signal with the other one of the pair of base signals to form the doublet; and 

a transmitter which transmits the doublet J 

25 

71 . The system as set forth in claim 69 wherein the transmission 
system has a plurality of doublets with an independent one\of a plurality of the 
time scales and independent one of the plurality of time delays applied to each of 
the doublets, the transmission system combines all of the doublets to form and 
30 transmit a composite signal; and 

wherein the receiving system receives the composite signal and 
extracts the information from each of the doublets that comprise the composite 
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signal based on the respective one of the plurality of time scale and the one of the 
plurality of time delay that were applied to each of the doublets. 

72. The system as se Worth in claim 69 wherein the at least one of the 
pair of substantially matched base^ignals contains additional information and the 
receiving system extracts the additional information from the at least one of the 
pair of substantially matched base signals in the doublet with the additional 
information. \ 

73. The system as set forth imclaim 70 wherein the combiner is an 
adder or a subtractor. \ 

74. The system as set forth in claim 69 wherein the transmission 
system further comprises: \ 

a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signal; and 

a spectral equalizer which substantially assures that the signal 
energy is evenly distributed across the spectrum of the pair of substantially 
matched base signals. \ 

75. The system as set forth in claim 69 wherein the receiving system 
further comprises : \ 

a segmentation device that receives the\doublet and forms received 
segments from the received doublet; \ 

a time scaling device which applies at least one of the plurality of 
time scales to each of the received segments to form time scaled signal segments; 

a time delaying device which applies at least one of the plurality of 
time delays to each of the received segments to form timeldelayed signal 
segments; \ 

a multiplier which multiplies each of the tinfe scaled signal 
segments with each of the time delayed signal segments to rorm multiplied 
signals; \ 




an integrator Which integrates the multiplied signals across time to 
form detection signals; and \ 

a processing system which compares the detection signals at 
different ones of the plurality of trnie scales and different ones of the plurality of 
time delays over time to determine yie applied one of the plurality of time scales 
and the applied one of the plurality oV time delays to extract the communication 
information from the detection signal. \ 

76. The system as set forth in claim 75 wherein the receiving system 
further comprises: \ 

a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantially matched base signals; and 

a spectral equalizer which substantially assures that the signal 
energy is evenly distributed across the spectrunA of the pair of substantially 
matched base signals. \ 

77. A method for communicating comprising: 

applying one of a plurality of time scales and one of a plurality of 
time delays to one of a pair of substantially matched case signals to embed 
communication information; \ 

combining the time scaled and time delayed base signal with the 
other one of the pair of base signals to form a doublet; \ 

transmitting the doublet into the environment; 

receiving the doublet; and \ 

extracting the communication information from the doublet based 
on the one of the plurality of time scales and on the one of the plurality of time 
delays which were applied. \ 

78. The method as set forth in claim 77 further comprising providing a 
plurality of doublets with each of the doublets having an independent one of the 
plurality of time scales and an independent one of the plurality bf time delays 
applied to each of the doublets to embed the communication information, 
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combining all of the doublets to form a composite signal, transmitting the 
composite signal into the environment, receiving the composite signal, and 
extracting the communication Wormation from the doublets that comprise the 
composite signal based on the respective one of the plurality of time scales and 
one of the plurality of time delay^vhich were applied to each of the doublets. 

79. The method as set forth in claim 77 further comprising imbedding 
additional information in one of the p&r of substantially matched base signals in 
the doublet. \ 

80. The method as set forth in Vlaim 77 wherein the combining 
comprises adding or subtracting the time scaled and time delayed base signal with 
the other one of the pair of base signals to form the doublet. 

8 1 . The method as set forth in claiiA 77 further comprising: 
substantially assuring that signal Wergy of the pair of substantially 

matched base signals is evenly distributed acrossVhe duration of the pair of 
substantially matched base signals prior to the transmitting; and 

substantially assuring that the signalWergy is evenly distributed 
across the spectrum of the pair of substantially matched base signals prior to the 
transmitting. \ 

82. The method as set forth in claim 77 wheVein the receiving further 

comprises: \ 

segmenting the received doublet to form received segments; 

applying at least one of the plurality of tima scales to each of the 
received segments to form time scaled signal segments; \ 

applying at least one of the plurality of time ctelays to each of the 
received segments to form time delayed signal segments; \ 

multiplying each of the time scaled signal segnients with each of 
the time delayed signal segments to form multiplied signals; \ 

integrating the multiplied signals across time to form detection 
signals; and \ 



processing the detection signals at different ones of the plurality of 
time scales and different ones of the plurality of time delays over time to 
determine the applied one of the plurality of time scales and the applied one of the 
plurality of time delays to extract the communication information from the 
determined detection signal. \ 

83. The method as set forth in craim 82 further comprising: 
substantially assuring that sigW energy of the pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals following thk receiving; and 

substantially assuring that the signal energy is evenly distributed 
across the spectrum of the pair of substantially matched base signals following the 
receiving. \ 

84. An imaging system comprising: \ 

a transmission system which applies one of a plurality of time 
scales and one of a plurality of time delays to one of a pair of substantially 
matched base signals, combines the time scaled and tinie delayed base signal with 
the other one of the pair of base signals to form a doublet, and transmits the 
doublet into an environment which embeds imaging information in the doublet; 
and \ 

a receiving system which receives the doublet and extracts the 
imaging information from the doublet based on the one of \he plurality of time 
scales and the one of the plurality of time delays which weite applied. 

85. The system as set forth in claim 84 wherein ttlb transmission 
system further comprises: \ 

a signal generator which generates the pair of substantially 
matched base signals; \ 

an encoding system which modulates the one of tme plurality of 
time scales and the one of the plurality of time delays onto the onfe of the pair of 
substantially matched base signals; \ 
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a combiner which combines the time scaled and time delayed base 
signal with the other one of the pVir of base signals to form the doublet; and 

a transmitter whichWansmits the doublet into the environment 
which embeds the imaging informafton. 

86. The system as set forth\n claim 84 wherein the transmission 
system has a plurality of doublets with hn independent one of a plurality of the 
time scale and independent one of the plurality of time delay applied to each of 
the doublets, combines all of the doublets\to form a composite signal, and 
transmits the composite signal; and \ 

wherein the receiving system Veceives the composite signal and 
extracts the information from each of the doublets that comprise the composite 
signal based on the respective one of the plurality of time scale and the one of the 
plurality of time delay that were applied to each of the doublets. 

87. The system as set forth in claim 8o wherein the transmission 
system further comprises a pair of synchronized and spatially separated radiating 
elements, one radiating element radiates one of the substantially matched base 
signals and the other radiating element radiates thevtime scaled and time delayed 
base signal into the environment which embeds the Waging information; and 

wherein the receiving system further comprises a device that time 
scales a received signal by the time scale that was applied by the transmission 
system to form a time scaled version of the received signal, a correlator that 
correlates the received signal with the time scaled version of the received signal to 
form a time delay correlation signal, a detector that detects the peaks of this time 
delay offset correlation signal, and an estimator that uses the time delay offset 
locations of the peaks to estimate the angle of arrival of each of the received 
signals. \ 



88. The system as set forth in claim 85 wherein 
adder or a subtractor. 



Le combiner is an 
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89. The system as se{ forth in claim 84 wherein the transmission 
system further comprises: 

a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched^ase signals is evenly distributed across the 
duration of the pair of substantially matched base signal; and 

a spectral equalizer whiWi substantially assures that the signal 
energy is evenly distributed across the spectrum of the pair of substantially 
matched base signals. 




10 90. The system as set forth in claiip 84 wherein the receiving system 

further comprises: 

a segmentation device that receives the doublet and forms received 
segments from the received doublet; 

a time scaling device which applied at least one of the plurality of 
15 time scales to each of the received segments to form time scaled signal segments; 

a time delaying device which appliesW least one of the plurality of 
time delays to each of the received segments to form \jme delayed signal 
segments; 

a multiplier which multiplies each of the\time scaled signal 
20 segments with each of the time delayed signal segments ^o form multiplied 
signals; 

an integrator which integrates the multiplied signals across time to 
form detection signals; and 

a processing system which compares the detection signals at 
25 different ones of the plurality of time scales and different onfcs of the plurality of 
time delays over time to determine the applied one of the plurality of time scales 
and the applied one of the plurality of time delays to extract tt^e imaging 
information from the detection signals. 



30 91 . The system as set forth in claim 90 wherein the Receiving system 

further comprises: 
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a temporal equalizer which substantially assures that signal energy 
of the pair of substantially matched base signals is evenly distributed across the 
duration of the pair of substantial!^ matched base signals; and 

a spectral equalizer which substantially assures that the signal 
energy is evenly distributed across tne spectrum of the pair of substantially 
matched base signals. \ 

92. A method for imaging comprising: — 

applying one of a plurality of time scales and one of a plurality of 

time delays to one of a pair of substantially Watched base signals; 

combining the time scaled ana time delayed base signal with the 
other one of the pair of base signals to form d doublet; 

transmitting the doublet into the environment that embeds the 
imaging information; \ 

receiving the doublet; and \ 

extracting the imaging information from the doublet based on the 
one of the plurality of time scales and on the one of the plurality of time delays 
which were applied. \ 

93. The method as set forth in claim 92 further comprising: 
radiating one of the substantially matched base signals from one of 

a pair of synchronized and spatially separated radiating elements; 

radiating the time scaled and time delayed base signal from another 
one of the pair of synchronized and spatially separated radiating elements; 

time scaling a received signal by the time scale that was applied to 
form a time scaled version of the received signal; \ 

correlating the received signal with the time scaled version of the 
received signal to form a time delay correlation signal; \ 

detecting the peaks of this time delay correlation signal; and 

using the time delay locations of the peaks to estimate the angle of 
arrival of each of the received signals. \ 



94. The method as set form in claim 93 further comprising providing a 
plurality of doublets with each of the doublets having an independent one of the 
plurality of time scales and an independent one of the plurality of time delays 
applied to each of the doublets, combiningvall of the doublets to form a composite 
signal , transmitting the composite signal intsp the environment which embeds the 
imaging information, receiving the compositeVsignal, and extracting the imaging 
information from the doublets that comprise this composite signal based on the 
respective one of the plurality of time scales andVme of the plurality of time 
delays which were applied to each of the doublets\ 

95. The method as set forth in claim 92 wherein the combining 
comprises adding or subtracting the time scaled and tmie delayed base signal with 
the other one of the pair of base signals to form the doublet. 

96. The method as set forth in claim 92 furthei comprising: 
substantially assuring that signal energy of me pair of substantially 

matched base signals is evenly distributed across the duration of the pair of 
substantially matched base signals prior to the transmitting; and 

substantially assuring that the signal energy is evenly distributed 
across the spectrum of the pair of substantially matched base signals prior to the 
transmitting. \ 

97. The method as set forth in claim 92 wherein the receiving further 
comprises: \ 

segmenting the received doublet to form received segments; 

applying at least one of the plurality of time scales to each of the 
received sejgments to form time scaled signal segments; \ 

applying at least one of the plurality of time delays to each of the 
received segments to form time delayed signal segments; \ 

multiplying each of the time scaled signal segments with feach of 
the time delayed signal segments to form multiplied signals; \ 

integrating the multiplied signals across time to form detection 
signals; and \ 



processing the detection signals at different ones of the plurality of 
time scales and different ones oMhe plurality of time delays over time to 
determine the applied one of the plurality of time scales and the applied one of the 
plurality of time delays to extract tne imaging information from the determined 
detection signal. \ 

98. The method as set forth m claim 97 further comprising: 

substantially assuring that srignal energy of the pair of substantially 

matched base signals is evenly distributed afcross the duration of the pair of 

substantially matched base signals following me receiving; and 

substantially assuring that the srgnal energy is evenly distributed 

across the spectrum of the pair of substantially matched base signals following the 

receiving. \ 



